This article examines the variables that influence information technology (IT) executives' intention towards diffusing Green Information System (IS) for environmental sustainability attainment in organizations by utilizing IS as a solution to resolve the issues caused by traditional IT usage. Through the review of prior Green IS and Green IT studies, this article proposes a Green IS structural model based on the Unified Theory of Acceptance and Use of Technology, after which survey data were collected from IT executives in various organizations in Malaysia. With 133 valid survey datasets at hand, partial least square-structural equation modelling method was employed to analyse the survey replies. Results show that human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility significantly influence Green IS diffusion. In addition, results disclose that the moderating variable age of IT executives positively influences their behaviour towards adopting Green IS, whereas the gender, education and experience does not influences their behaviour towards Green IS diffusion. Further results reveal that control variables size, sector and revenue of the organization do not influence Green IS diffusion in organizations. Theoretical implication of this research contributes to existing knowledge on Green IS diffusion behaviours of IT executives towards environmental sustainability by offering an agenda and empirically exploring Green IS practice in organizations. Practical implication for this study provides empirical evidence from IT executives emphasizing that Green IS is capable of decreasing the environmental effects of traditional IT infrastructure deployment in organizations.
Introduction
Sustainability can be seen as an agenda that provides a road map towards resolving the current economic, social and ecological crisis (Loeser et al. 2017) , usually referred to as "global change". Hence, sustainability should be seen as a decision guiding paradigm, defined as a way onward to ensure a preferred future (Butler 2011a ). According to Anthony and Majid (2016a) , a sustainable organization refers to an enterprise that addresses and encourages the reduction of adverse health, societal, economic and environmental impacts generated in order to fulfil enterprise operations (Jenkin et al. 2011; Fakoya 2014) . Respectively, Green Information Systems (IS) is proposed for organization to provide a multidisciplinary understanding for environmental-friendly practices in relation to addressing the ecological impact of information technology (IT) hardware usage Ryoo and Koo 2013) .
Conversely, the environmental impacts of IT are a two-way street where on the one hand, IT life cycle has the ability to contribute to the degradation of the natural environment. On the other hand, IT (diffusing IS) can offer methods to assess and report waste generation, lessen water usage, decrease energy consumption as well as reduce greenhouse gas emissions within organizations (Gholami et al. 2013 ). Hence, due to the substantial increase in IT-related energy utilization and excess CO 2 emissions, Green IS has gained significant attention in organizations in recent years. Green IS is an environmental management paradigm that incorporates the multidimensional efforts adopted by organizations to promote environmental sustainability (Gholami et al. 2016) . Green IS aligns with the potential of information systems to support sustainable consumption and production within enterprise processes.
Hence, Green IS diffusion in organizations pragmatically consists of making enterprise operations more eco-friendly by decreasing the carbon footprint of the organization, implementing ethical waste management, etc. It also involves provision of clean services to society at large through collaboration with governmental and non-governmental associations towards preserving the natural environment (Dalvi-Esfahani et al. 2017) . Over the years, Management Information Systems (MIS) field has been contributing to resolve environmentally issues caused by enterprise and societal activities (Anthony et al. 2017a) . Hence, academicians in MIS discipline are contributing to assist individuals, enterprises, government-based institutions, and society at large transform towards environmental-friendly practices (Standing and Jackson 2007) . Correspondingly, Green IS for environmental sustainability refers to the ecological orientation of enterprise management acknowledgment of the prominence of environmental issues that are faced by their organization (Wati and Koo 2012; Recker 2016) , where the environmental behaviour of organizations in turn influences IT executives' beliefs relating to the natural environment and the deployment of Green IS practices (Dalvi-Esfahani et al. 2017) .
In addition, the environmental behaviour also related to organizations ethical behaviour, internal values and commitment to ecological protection. The environmental behaviour thus governs IT executives' beliefs and actions and thereby influences how organizations interact with management boards committee and decision makers on issues related to the natural environment (Loeser et al. 2017) . But in contrasts, the environmental belief may correlate with consideration devoted by enterprise towards environment-related issues. Since, environmental sustainability is increasingly significant for enterprise's success, environmental sustainability has progressed from being a managerial task to an essential part of strategic administrative logistics. But usually the behaviour of IT executives' is 1 3 mostly centred on their beliefs which capture how cognitive states such as desires, orientations, beliefs, norms, etc., that relate to how the natural environment is being perceived .
In this context, this study examines Green IS diffusion for environmental sustainability attainment in organizations by synthesizing prior studies to identify the latent , moderating and control variables that influence IT executives' behaviour towards Green IS diffusion in organizations by answering the following research questions towards providing an agenda to guide this research study;
• What are the factors that influence Green IS diffusion for environmental sustainability in organizations? • What are the socio-demographic determinants that influence IT executives' behaviour towards diffusing Green IS practices in organizations? • What characteristics influence Green IS diffusion for environmental sustainability in organizations?
To answer these research questions, the variables are derived from prior studies, and then, the Green IS structural model was developed based on the Unified Theory of Acceptance and Use of Technology (UTAUT). The model is later validated based on survey data collected from IT executives and analysed using partial least square-structural equation modelling (PLS-SEM). The proposed Green IS structural model supports IT executives' in organizations diffuse ecological-friendly perspectives into enterprise current operations. Furthermore, the Green IS structural model provides a holistic agenda of ecological initiatives to be considered towards environmental sustainability in organizations. The structure of this paper is as follows. The theoretical foundation of the study is presented in Sect. 2 by exploring relevant literature. The Green IS structural model and hypothesis development is presented in Sect. 3, and research methodology has been presented in Sect. 4. The results of the survey are presented in Sect. 5. Next is the discussion which is presented in Sect. 6. Section 7 presents the implications of study. Conclusions, limitations and future works are presented in Sect. 8.
Theoretical foundation

Environmental impact of IT usage in organizations
This section provides a conceptual understanding of the impact of IT deployments in organizations. The impacts of IT are shown in Figs. 1 and 2. Respectively, Fig. 1 shows the environmental life cycle for IT deployment presenting the first, second and third order of IT usage in organizations, where the vendors or merchant are the external wholesalers that supplies the outsourced IT infrastructure in organizations (Zhang et al. 2011) . The IT executives are the managers as well as practitioners in the enterprise that diffuse Green IS practice for cost saving decrease, energy efficiency, clean waste management, natural resource conservation and CO 2 emission reduction (Bose and Luo 2011) . The end users are the consumers of IT product or services that they utilized the product for personal or business purposes (Mickoleit 2010) .
Similarly, Fig. 2 shows the categories of IT impacts on the natural environment which includes the direct impacts, enabling impacts and the systemic impacts.
The direct impacts (first order) is a result of enterprise manufacturing, transport use and disposal of IT facilities impact on the environment that can be measured based on product life cycle (Bengtsson and Ågerfalk 2011) . The direct impacts comprise the demand for energy and materials during the whole product life cycle (see Fig. 1 ). These impacts result in negative impacts as they signify the cost of providing IT services (Hilty and Aebischer 2015) . The enabling impacts (second order) refers to the effect of applying IT services that may be lead to unfavourable or favourable results in relation to sustainability attainment (Hilty and Aebischer 2015) . The enabling impacts include induction, obsolescence, substitution and optimization impacts.
The induction impacts of IT leads to the utilization of other resource, for example a printer leads to the utilization of paper as it consumes it faster than a typewriter. Induction impacts may also occur if IT products help to increase usage for other services (Cooper and Molla 2017) . Obsolescence or degradation effect of IT can reduce the expedient life of another product because of incompatibility for instance a system that is no longer maintained by software updates is rendered out of date (Mickoleit 2010 ). Substitution or de-materialization impacts of IT relates to the use IT facilities to interchange the use of another services or resource, e.g. an e-book reader can substitute printed books, which is sustainable since it avoids printing (Mickoleit 2010) . Hence, substitution impacts advances IT by offering replacement of physical processes and products to digital services. Other examples include online music substitutes physical music media and teleconferences can used in place of travelling for business meetings (Mickoleit 2010) . Optimization impacts of IT is the use of IT to decrease the utilization of another resource resulting in limited energy usage, e.g. smart lighting and heating systems in offices which maximizes energy efficacy thereby using IT to lessen another systems environmental effect (Hilty and Aebischer 2015) . The systemic impacts (third order) refer to the long-term response of the vigorous socio-economic system to the availability and usage of IT systems, comprising behavioural life styles alterations in relation to economic change (Mickoleit 2010; Hilty and Aebischer 2015) .
Accordingly, the impact of IT to the natural environment is categorized as direct impacts which are due to the deployment of IT. Next is the enabling impact of IT infrastructure for energy, mobility, logistics and development that results in eco-friendly enterprise operations. Last is the systemic impacts of IT which leads to medium-or long-term changes of economic and societal behaviour towards environmental sustainability attainment (Corbett and Mellouli 2017) . This research is more aligned to the second-order impacts of IT for environmental sustainability attainment by identifying the variables that influence IT executives towards diffusing Green IS in organizations. Furthermore, this study is motivated to explore on the second-order impacts of IT since the related ecological impacts of IT in the second order is concerned about organizations operation within their enterprise and are consequently addressed by Green IS practices. Moreover, in contrast to the first-order, the second-order impacts have mostly important implications, such as IT-facilitated efficiency savings of enterprise internal operations.
Green IS model and hypothesis development
Over the years, several theories and models have been adapted in Green IT/IS to help understand the factors that influence organizational Green IS initiatives, such as motivational theory (Molla and Abareshi 2012) , institutional theory (Butler 2011a) , the technology-organization-environment framework (Nedbal et al. 2011; Cooper and Molla 2014; Zheng 2014) , belief-action-outcome framework adopted by Gholami et al. (2013) , Molla et al. (2014) , Recker (2016) and Loeser et al. (2017) . However, while these theories and models are valuable in understanding the variables that influences Green IT/IS adoption, they are less applicable in studying the behaviours of IT adopters and influential factors that influences IT adopters in organizations. Accordingly, in choosing the theoretical framework for this paper, the author sought a theory that can both help in understanding the variables that influence Green IS diffusion and also aid in understanding the IT executives' intention towards diffusing Green IS in organizations; hence, the UTAUT proposed by Venkatesh et al. (2003) was selected in developing the Green IS structural model.
The UTAUT (see Fig. 3 ) proposes that four core components (performance expectancy, effort expectancy, social influence and facilitating conditions) are determinants that influence behavioural intention and behaviour to use. Furthermore, these constructs are moderated by gender, age, experience and voluntariness of use (Venkatesh et al. 2003) . UTAUT was developed through the integration and review of eight main models and theories, which included the innovation diffusion theory (IDT), theory of reasoned action (TRA), social cognitive theory (SCT), the technology acceptance model (TAM), the theory of planned behaviour (TPB), the motivational model, a combined TBP/TAM and the Model of PC Utilization (Husin et al. 2017) . These assimilated models and theories have all been extensively and successfully adopted by prior studies related to technology diffusion and innovation adoption in including information systems, management and environmental studies (Williams et al. 2015) . Moreover, the UTAUT has four key determinants or constructs as seen in Fig. 3 . According to Venkatesh et al. (2003) , definitions of each dimension are as follows:
• Performance expectancy-the magnitude to which an individual perceives that using the system will facilitate him or her to achieve performance gains.
• Effort expectancy-the magnitude of simplicity associated with the use of the system.
• Facilitating conditions-the magnitude to which an individual perceives that a technical and organizational infrastructure exists to facilitate use of the system. • Social influence-the magnitude to which an individual believes that important others believe he/she should use the system.
Respectively, the UTAUT has been considered a useful and prominent model in information systems-based research and has been established to be a robust and consistent measure of the key components (Malkani and Starik 2014) . Moreover, the integrations of UTAUT is valuable in examining the variables that influence IT executives' intention towards diffusing Green IS in organizations thus extending the theoretical boundaries of the theory. Therefore, in this study first we identify the determinants (independent variables) from prior research on Green IT and Green IS similar to Ahn et al. (2016) in their research on sustainable household acceptance. Secondly, we alter some of the existing relationships in the original conceptualization of UTAUT as carried out by Williams et al. (2015) in their study.
Lastly, we introduce new independent variables (human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility) based on the original UTAUT determinants as carried out by Malkani and Starik (2014) in their study on Green building. Besides, apart from these modifications relative Venkatesh et al. (2003) to the original UTAUT theory, this study excludes voluntariness analogous to Venkatesh et al. (2012) , which is one of the moderators, but retains age, gender, experience and added education as a new moderator into the model. We also remove use behaviour and retain only behaviour intention as "Green IS diffusion intention" which is the dependent variable similar to Malkani and Starik (2014) . Lastly, we introduced control variables or organizational characteristics as the size, sector and revenue of the firm.
Hence, this study extends the existing literature on Green IT/IS by providing a model to examine the variables that influence IT executives' intention towards diffusing Green IS. Accordingly, based on the original UTAUT we employ and modify the determinants factors to act as variables for research in our development of the Green IS structural model. This model is used to determine the variables that lead to an IT executives' willingness to diffuse Green IS for environmental sustainability. Likewise, as this research is to understand IT executives' behaviours on the Green IS in organizations, UTAUT is suitable to study behaviours and influential factors or variables in organizations. Correspondingly, Fig. 4 shows the conceptualization of the proposed Green IS structural model based on UTAUT. Currently, existing literature has not paid much attention to Green IS diffusion in organizations in terms of independent or latent variables, moderating, control and dependent variables, as such; Fig. 4 is constructed to fill in this gap accordingly. The justification of the variables and their corresponding hypotheses are given in the next section (see Sect. 3.1).
Determinants (independent variables that influences IT executives diffusion of Green IS)
Accordingly, a latent or independent variable is factor which characterizes qualities that are not directly measured but only inferred from the association among a set of dimensions (Hair et al. 2013) . Moreover, latent variables are also hypothetical factors that are used to explain certain behaviours. Latent variables are vital to environmental studies because they represent the main causal factors of events (Borsboom et al. 2003) . Thus, this section provides answers to the first research question; what are the factors that influence Green IS diffusion for environmental sustainability in organizations? Hence, the corresponding independent variables include the following. 
Human infrastructure
Human infrastructure comprises the staffs, practitioners and stakeholders involved in enterprise operation (Hanelt et al. 2017 ). In the organizational context, human infrastructure refers to the number of employees in a particular establishment (Anthony et al. 2017a) . Hence, the attitude of human infrastructure towards the environment will affect the outcome of IT executives towards diffusing Green IS (Molla 2009; Jenkin et al. 2011) . In addition, the behaviour of IT executives can be changed by conducting workshops concerning Green IS diffusion in achieving environmental sustainability which can increase their rigidity to eco-friendly practices Hashim et al. 2013) . Also, organizations should develop and train their staffs to achieve the state of rational knowledge headed for environmental sustainability attainment (Widjaja et al. 2011 ). Organizations should not only see their staffs as a means to attaining profit, but need to also emphasize on the welfare of the staffs (Deng and Ji 2015) . Based on the proceeding arguments, the following hypothesis is made:
H1 Organizational staffs' belief and attitude towards the environment will positively influence IT executives' behaviour towards Green IS diffusion.
Administrative policies
Administrative policies comprise the organizational rules and regulation that governs the organizations daily processes (Jenkin et al. 2011; Howard and Lubbe 2012) . Administrative policies are guidelines to administer Green IS diffusion aimed at influencing environmental sustainability attainment (Radu 2016) . Hence, administrative policies increase enterprise's awareness on issues pertaining to sustainability governance at the macro-and microlevel and also provide an agenda for employee in the enterprise to achieve environmental sustainability (Simmonds and Bhattacherjee 2014) . Correspondingly, the administrative policies are drafted by sustainability committee members who initiate stringent rules and regulation for enterprise towards usage of IT equipment and facilities Vincent and Mulkey 2015) . In addition, the administrative policies facilitate provision of funds and other resources for Green IS diffusion, hence serving as a check to inhibit misuse of enterprise resources (Sacchero and Molla 2009) , example of such polices may include shutting down of computers at the end of day before the staffs leave their offices (Karanasios et al. 2010) . Such policies can help organizations save power, thereby avoiding power wastage (Anthony and Majid 2016b) . In diffusing Green IS practices, administrative policies capture organization's intent to fully attaining environmental sustainability by defining metrics needed to assess the effect of Green IS initiatives diffuse in the organization (Opitz et al. 2014; Nedbal et al. 2011) . Therefore, it is proposed that:
H2 Administrative polices governing the enterprise will have a positive impact on the diffusion of Green IS practice.
IS strategy
This variable comprises the procedures carried out in the enterprise (Seidel 2013) . IS strategy is an important variable that can influence corporate growth and also promotes the enterprise bids to diffuse Green IS practice towards achieving environmental sustainability (Seidel et al. 2017; Schmidt et al. 2010; Lei and Ngai 2013) . Moreover, IS strategy aims to attain a neutral carbon operation in relation to firms scope and activities carried out in the organization towards Green IS diffusion (Butler and Daly 2009; Chen et al. 2011; Howard and Lubbe 2012) . Consequently, IT strategy is a prominent variable in organizations for Green IS diffusion and is aligned to promote Green IS awareness towards addressing environment-related issues to promote sustainable practices (Deng and Ji 2015; Molla et al. 2014) . Hence, environmental-friendly IS strategy can also be established when organization deploys initiatives that support their staffs by putting in place procedures that simplify Green IS practice diffusion (Butler 2011b; Jenkin et al. 2011; Radu 2016) . Based on the above, the following proposition is presented:
H3 Organizations with well-defined IS strategies are more likely to diffuse Green IS practices.
IS infrastructure
This variable consists of both technologies and systems such as servers, networks, software and hardware utilized in organizations to deliver the intended objectives of the enterprise (Howard and Lubbe 2012; Gottschalk and Kirn 2013) . The IS infrastructure comprises the technical perspective that influences diffusion of Green IS practices (Brauer et al. 2016) . These technologies and systems enable sustainable-related practices in enterprise as they aim to decrease energy depletion of running facilities (Widjaja et al. 2011) . They also reduce power consumed in cooling of IT equipment by enhancing the energy competence of IS infrastructure, thereby lessening greenhouse gas emissions (Kuo and Dick 2010a; Jenkin et al. 2011; Cooper and Molla 2014) . Correspondingly, IS infrastructure such as radio frequency identification (RFID) which uses electromagnetic field to automatically identify, track the gathering and handling of data could help generate environmental report. This report can be used to improve enterprise' pollution prevention agenda (Deng and Ji 2015; Radu 2016; Asabere et al. 2016; Molla et al. 2014) . Therefore, the following is proposed:
H4 Green IS practice diffusion is positively influenced by technologies and systems utilized in organizations.
Knowledge accessibility
The need for information regarding Green IS diffusion by IT executives in organization aims to provide data on how enterprise environments can diffuse Green IS practice (Melville 2010; Watson et al. 2011) . Knowledge accessibility in organization involves ecological-friendly initiatives that have high functionality such as approaches that provide IT executives with the latest Green IS diffusion practices initiatives relating to the environment and climatic (Butler 2011a, b; Pitt et al. 2011 ). In addition, accessibility of knowledge can assist enterprise decrease energy consumption, which is one of the aims of Green IS as there is a definite cost saving that can be derived with the use of less energy which leads to the reduction of CO2 emitted through enterprise operations (Watson et al. 2010; Nikkheslat et al. 2012; Radu 2016) . Based on these arguments, the following hypothesis is made:
H5
Green IS diffusion will emerges if there is a shared Green repository in organization to provide information on environmental sustainability.
Institutional pressure
Institutional pressure is a variable that influences enterprise's decision to diffuse Green IS practice in attaining environmental sustainability (Kuo and Dick 2010a; Vykoukal et al. 2011) . Moreover, these pressure results from rising energy costs of energy utilization in the enterprise, thus resulting in the need for enterprise to lessen energy consumption (Kuo and Dick 2010b; Anthony et al. 2017b ). Furthermore, organizations are under pressure by governmental and non-governmental bodies to implement eco-friendly practices by imposing environmental regulations (Jenkin et al. 2011; Nedbal et al. 2011; Vykoukal et al. 2011) .
Other pressures such as social pressure also influence enterprise's mission to diffuse Green IS practices; this is induced by the increased community demand for Green services and the positive public understanding of Green implementation (Dao et al. 2011; Howard and Lubbe 2012) . Hence, institutional pressure can be categorized as mimetic, coercive and normative pressure. Mimetic pressure refers to pressure that motivates enterprise to imitate other enterprise that diffuse Green IS practices (Vykoukal et al. 2011; Zheng 2014; Lei and Ngai 2014; Deng and Ji 2015) . Hence, mimetic pressure occurs when enterprises copy other enterprise environmental activities in pursuit of sustainability attainment because such practices lead to positive outcome in the first enterprise that diffuse Green IS initiatives (Kuo and Dick 2010a; Widjaja et al. 2011; Pernici et al. 2012 ). Coercive pressure is pressure derived from the public or external expectations towards enterprise (Hilpert et al. 2013) . Coercive pressure results from industrial, non-governmental and governmental regulations which induce pressure on enterprise to diffuse Green IS practices Deng and Ji 2015) . Normative pressure is motivation within the enterprise; this pressure arises from internal management governance laws and regulations within the enterprise Campbell et al. 2014; McGibbon and Van Belle 2015; Zaman and Sedera 2016) . On the basis of the above, the following is proposed;
H6
Pressure from management board, governmental and non-governmental organizations will have a positive impact on Green IS diffusion in organizations.
Results (dependent variable (Green IS diffusion))
This is a variable whose significance depends upon the latent variables. The dependent variable is what is being measured or the outcome of result of a test (Carlson 2017) . Respectively, the dependent variable Green IS diffusion intention aims to protect the environment (Gholami et al. 2016 ) and is measured based on Green design, Green production, Green procurement Green operation and Green disposal currently practiced in organizations.
Green design
Green design aims to analyse, create and synthesize eco-friendly products with outstanding efficiency (Murugesan 2008; . Organizations usually disregard environmental conservation measures during creation as such hazardous wastes are discarded without the negative ecological impact being considered (Ninlawan et al. 2010) . Hence, in enterprise operations Green design requires altering existing manufacturing process to lessen high utilization of natural resources ). In addition, Green design considers energy proficient and deployment of ecologically sound servers, cooling equipment and computer components such as light emitting diode (LED) monitor, etc. (Anthony et al. 2017b ).
Green production
This practice involves steps taken towards applying Greener prospect by changing enterprise operations to more competent activities and also increasing the reutilizing and reusability rate of existing materials used (Raza et al. 2012; Mohan et al. 2012) . Furthermore, organizations can implement sterile deployment outlines to promote negligible waste formation, which enhances the efficiency of enterprise production thereby reducing resource consumption to lessen carbon footprints and also helps decrease costs through depressed energy utilization and enhanced operational control (Murugesan 2010; Saha 2014) . Hence, in Green production all material used for production should indicate a low or no effect on the natural environment (Ninlawan et al. 2010; Anthony et al. 2017c ).
Green procurement
This practice also encourages organizations to purchase only electronics and equipment with Green labels such as Blue Angel from Germany, TCO 95 from Sweden and Environmental Protection agency (EPA) Energy Star from the United States (Pichetpongsa and Campeanu 2011; Molla et al. 2009 ). Such equipments utilize less energy thereby emitting fewer carbon footprint to the environment (Sabharwal et al. 2013) . Furthermore, Green procurement also involves environmental purchasing practice that involves buying of recycled and reused materials in purchasing operations (Ninlawan et al. 2010; Saha 2014) . Hence, there is need for organizations to apply environmentally preferable sourcing policy and Green purchasing guidelines when buying IT equipment and facilities (Murugesan 2008) . Furthermore, other Green procurement activities may include the practice of considering the Green track record of material vendors towards environmental protection (Abareshi and Molla 2013; Anthony et al. 2018) . Based on the preceding arguments above, the following hypothesis is made:
Green operation
This practice aims to save energy which leads to less emission of CO 2 to the atmosphere when organizations carryout their business operations (Karanasios et al. 2010) . Besides, Green operation incorporates the magnitude to which enterprise are concerned with environmental sustainability-related issues as they carry out their day-to-day organizational operation (Pichetpongsa and Campeanu 2011) . Green operation also aims to enhance power performance of enterprise assets towards decreasing energy utilization of cooling and powering organizations equipment, optimizing energy performance of assets, reducing induced CO 2 emissions, practicing low-carbon-emitting enterprise practices (Raza et al. 2012 ).
Green disposal
This phase provides organizations with a flexible and audit policy solution for gathering, re-processing and recycling of end-of-life redundant equipment (Hilty and Rautenstrauch 1997; Murugesan 2008) . Green disposal involves end-of-life recycling that helps to actively decrease waste, diminishing CO 2 emissions (Huang 2009 ). In addition, Green disposal also lessens processing costs incurred in disposal-generated wastes in landfills, providing medium to generate revenue return since some disposed equipment may still be functional and as such can be refurbished and be used in other industries such as manufacturing industries (Raza et al. 2012 ).
Modifiers (moderating variable)
A moderating variable influences the strength or effect between two variables. Hence, it affects the relationship between the latent variable and a dependent variable (Hayes 2013 (Venkatesh et al. 2003) . This indicates that in trying to understand the behaviour of IT executives in relation to Green IS diffusion, it is significant to consider how gender, age, education and experience moderate the behaviour of IT executives in organizations. Accordingly, findings from previous research has identified that females are more predominantly environmentally responsible (Abeliotis et al. 2010) , and younger well-educated and mostly middle to upper class are more concerned about the natural environment (Rowlands et al. 2003; Tilikidou 2007; Do Paco et al. 2009 ). For gender, the association between gender and Green behaviour has generated mixed results, such as Schultz et al. (1995) who reported that an individual's gender does not influence Green behaviour. Moreover, differences in gender have been found not to predict the commitment of staffs towards environmentalism (Jain and Kaur 2006; Mishra et al. 2014; Akman and Mishra 2015) or influence people in carrying out recycle and reuse operation to address climatic changes (Abeliotis et al. 2010 ). However, a few academicians identified significant differences in ecologically responsible behaviour due to gender differences. In addition, researchers such as Iyer and Kashyap (2007) stated that women have more positive behaviour towards recycling and environmental protection and are more likely to partake and promote ecologically friendly recycling practices than men. Furthermore, Ngo et al. (2009) specified that men are less concerned about CO 2 lessening compared to women. Abeliotis et al. (2010) mentioned that it is more likely for women to see climate change and global warming as an important environmental problem than men.
For age, a number of scientists have studied the correlation between age of people and their behaviour towards environmental protection. Some have reported substantial relationship between age and environmental behaviour (Tilikidou 2007) . According to Jain and Kaur (2006) , people with older age are associated with traditional lifestyle; hence, the awareness of environmental related issues is much higher and more established among individuals aged 55-60 year. Those aged 25-35 years have unstable but resilient concern, whereas the middle-aged people have a more stable concerns for the natural environment (Tilikidou 2007; Akman and Mishra 2015; Dalvi-Esfahani and Rahman 2016) . Thus, as the age of people increases, their behaviour towards end-of-life practices such as reduce, reusing, refurbishing, recycling, reducing operations increases (Abeliotis et al. 2010; Molla et al. 2014; Mishra et al. 2014) . On the contrary, others researchers such as Rowlands et al. (2003) found a significant and negative correlation between age and commitment of individual towards environmentalism.
For education, a previous research has examined the impact of educational level of individual in relation to their behaviour towards the natural environment; nonetheless, the findings are mostly inconclusive . Where some found a negative relationship between education and environmental behaviour of individuals (Abeliotis et al. 2010; Mishra et al. 2014; Dalvi-Esfahani and Rahman 2016) , other studies (Rowlands et al. 2003; Tilikidou 2007; Do Paco et al. 2009 ) found significant associations between the education level and behaviour of individuals towards going Green. Besides Mishra et al. (2014) mentioned that experienced practitioners in enterprise possess more knowledge on IS-related infrastructure usage, and this logically increases usage of new technologies.
In addition, working experience has previously been explored in environment-related studies (Whitmarsh 2008) , where findings revealed that practitioners' experience is one of the variables that determines staffs' intentions to adopt environmental-friendly behaviour (Greaves et al. 2013) . Interestingly, another finding from Mishra et al. (2014) revealed that experience of practitioners does not have any influence on their behaviour towards adopting Green practices. Conversely, Hollenstein (2004) investigated the role of experience on technology deployment and found that experience do influence the adoption of web-based marketing.
Based on the preceding arguments above, the following hypotheses are made:
H8a Green IS diffusion is positively moderated by female IT executives in organizations.
H8b
Green IS diffusion is certainly moderated by younger IT executives in organizations.
H8c
Green IS diffusion is significantly moderated by more educated IT executives in organizations.
H8d Green IS diffusion is positively moderated by more experienced IT executives in organizations.
Modifiers (control variables)
A control variable is a variable that is mainly constant in order to clarify or ascertain the correlation between two other variables. The control variable is not part of the test, but it is significant because it can have an influence on the results from the test (Keil et al. 2000) . Congruently, this section provides answers to the third research question: what characteristics influence Green IS diffusion for environmental sustainability in organizations? Where the control variables are identified from the literature include size, sector and revenue. Hence, the size of the organization may affect the utilization of natural resources, which strongly correlate to environmental performance. Thus, this study includes enterprise size as a control variable and is measured based on enterprise's total human assets. According to Ainin et al. (2016) , enterprise environment strategy differs according to the size of the organization. Therefore, smaller enterprises have a less sophisticated understanding of technical IS issues while larger enterprises are usually in possession of more technology, finance and human resources and can easily diffuse Green IS initiatives (Opitz et al. 2014 ). However, larger enterprise tends to be less agile and flexible than smaller enterprise in relation to new and emerging technologies. In distinction, smaller enterprises are expected to be more innovative, as they entail less communication, less coordination and less external influence to make decisions. Although small-and medium-based organizations often suffer from lack of economic resources, they are usually quicker to adopt to meet new organizational needs (Molla and Abareshi 2011) .
Organizations in different sectors may perform differently in terms of Green IS diffusion in their enterprise. As organizations in different sectors have dissimilar needs, it appears that those in more information intensive sectors are more likely to diffuse Green IS practices than those in less IS-intensive sectors (Molla and Abareshi 2011) . Intrinsically, end users servicebased enterprises such as IT-based firms, e.g. Dell, HP, Toshiba, etc., which tend to have more information content in their products and services are more likely to diffuse Green IS for reasonable advantage than those in engineering sector (Ainin et al. 2016) . Hence, organization type is a regarded as a control variable in this study.
Annual revenue as a control variable was suggested by Chen et al. (2011) in their research declaring that organizations with adequate financial resources are able to experiment with new practices and cope with adoption failures. Hence, the annual revenue acquired by an enterprise over a period of time will influence if the organization will diffuse Green IS initiatives. This variable was also stated by Kolbe (2011), Loeser et al. (2013) and Zheng (2014) in their research where the academicians highlighted that revenue incurred is a variable that impacts enterprise decision to implement new inventions such as Green IS.
The discussion above leads to the following.
H9a
The enterprise size positively influences Green IS diffusion.
H9b
The sector the enterprise belongs to positively influences Green IS diffusion.
H9c
The revenue generated by the enterprise positively influences Green IS diffusion.
Based on literature discussed above, IT executives behaviour towards diffusing Green IS in their respective organizations is influenced by latent variables (human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility). Green IS diffusion (dependent variable), moderating and control variables, the Green IS structural model is developed as seen in Fig. 5 . Respectively, Fig. 5 shows the proposed Green IS structural model developed based on UTAUT determinants, modifiers and result components. The model comprises of moderating variables (gender, age, education and experience) that influence IT executives' behaviour towards diffusing Green IS and control variables (size, sector and revenue) that influences Green IS diffusion for environmental sustainability in organizations.
Research methodology
Design protocol
A survey was conducted to test the proposed Green IS structural model, where data was collected using an online-based survey instrument because of the benefits of low cost, no location restrictions and quick responses. However, online surveys are usually faced with low response rates, as was a limitation in our research. In designing the survey instrument, we followed Fowler's (2009) suggestions in using Dillman's (2007) tailored design approach as adopted by Loeser et al. (2017) in their study on Green IS. Hence, data were gotten by means of a questionnaire. A pre-test of the questionnaire instrument was carried with five domain experts (three IS researchers and two IS practitioners) that have experience in Green IS practice in their respective enterprise. The experts helped in refining the questions by checking for ambiguity, spelling and grammatical errors to ensure face validity of our instrument items. To ensure content validity of the instruments, all items to measure each variable were derived from prior literature on Green IT and Green IS to achieve content validity.
Judgemental or purposeful sampling method as suggested by Marshall (1996) was adopted to select samples, where each respondent was selected based on their current role in their enterprise. The sample was mainly limited to IT executives since Green IS practice is still an emerging paradigm. IT executives were target as our main participants because they possess higher level of awareness on the problems compared to others personnel in organizations. To confirm each participant is suitable to provide data needed in evaluating the identified variables, each participant's profile and background was confirmed through their organizations sustainability centre website. Email request messages were sent to qualified participant to partake in the survey session at the convenience of the participant. The survey instrument was administered in English language. Moreover, in the survey questionnaire the participants were given a short introduction which included the need for the research and a brief definition of a few key terminologies. The respondents were also assured of their anonymity.
The first part of the survey questionnaire contains research overview. The second part is the demographic characteristic of the respondents and their respective enterprise. The third part is the questions that measure each of the variables. Since the survey was designed to evaluate the identified variables that influence IT executives behaviour in diffusing Green IS in organizations, the respondents were asked to select the importance of different items used to measure each variable in regards to Green IS practice in their respective enterprise. The first invitation was sent on 18 January 2017, after which we followed up with another rounds of reminders on 22 February 2017, the last reminder was sent 29 March 2017 each with different formulations of the request text, to facilitate the response rate alongside an apology for multiple messages sent.
However, a few emails were undeliverable on 18 April 2017 out of the 1090 invitations that were sent to respondents, information gotten from Ministry of Energy, Water and Green Technology Malaysia and Malaysian Green Technology Corporation database of enterprise in Malaysia that implements Green and sustainable practice. A total of 133 valid responses were received, which is low but still appropriate to continue with our study based on lower responses from prior studies on Green IS, where Loeser et al. (2017) utilized a survey data from 118 IT executives, Wati and Koo (2012) utilized 100 usable survey responses as well as Widjaja et al. (2011) where the authors used 105 survey response. Furthermore, principal component analysis (PCA) in SPSS version 22 confirms the sample size to be adequate as shown in Table 1 . Respectively, Table 1 shows the PCA examined using the Kaiser-Meyer-Olkin measure (KMO) of sampling adequacy (Field 2009 ).
Where KMO values around 0.5 are barely acceptable, higher KMO values are ordered as average (0.5-0.7), good (0.7-0.8), great (0.8-0.9) and superb (above 0.9) (Hutcheson and Sofroniou 1999) . Results from Table 1 indicate that the KMO is equal to 0.859 which is more than 0.5 limit, hence showing the sample size is adequate at a significance of 0.000.
Furthermore, the Bartlett's test of sphericity χ 2 (28) = 1141.773, p < 0.000 (see Table 1 ), indicated an acceptance of the sample size based on KMO and Bartlett's test results. In addition, according to Lewis et al. (2005) a sample size between the samples of 100-200 is regarded as good sample size. Likewise, Chin (2010) and Gefen et al. (2011) added that PLS path modelling shares with least squares regression the ability to obtain parameter estimates at relatively lower sample sizes where PLS-SEM requires the modest sample size requirements. Thus, the obtained sample size is appropriate for this study.
Data analysis procedure and tool
Structural equation modelling (SEM) methodology is adopted for analysing the dataset to validate the proposed Green IS structural model. Where SEM is an approach of multivariate statistical data analysis that allows for modelling complex cause and effect relationships between unobservable latent variables (factors or constructs) and observable variables (measurement indicators or items). For the data analysis, partial least squares (PLS) was utilized, a SEM technique that uses a component-based method for estimation. The PLS-SEM technique is primarily focused on the predictive causal testing based on variance. PLS-SEM has been widely used in prior Green IS research (Loeser et al. 2017; DalviEsfahani et al. 2017) . PLS-SEM does not require a large sample size, and PLS can be used for model confirmation. It can also be used to verify where relationships might or might not exist and to further recommend hypothesis for later testing (Hair et al. 2011; Vykoukal et al. 2011) . Since a medium sample size was received and this study also aimed is to validate the proposed model, it is believed that PLS-SEM is appropriate as a statistical tool for this research. PLS-SEM is mainly useful when there are no assumptions of homogeneity in variances and covariance of the variable. It also can concurrently test the measurement and structural models, providing more detailed results for the inter-relationships (Gholami et al. 2013 ). Additionally, PLS-SEM makes nominal demands on the measurement scales, sample size and data distributions as this study was exploratory in nature. It is the most suitable statistical tool to explore our datasets in relations to our proposed Green IS structural model. Besides, the analysis was carried out using SmartPLS 3 software based on 5000 sample bootstrapping technique as suggested by Henseler (2010) to determine the significance levels of the path coefficients, weights and loadings for model evaluation. All statistical tests were measured with one-tailed, t tests at p = 0.05 significance.
In addition, to check for non-bias, since this research used a purposive sampling method, non-response bias test by comparing the non-respondents and respondents was not applicable to this study (Ryoo and Koo 2013) . Instead, this study followed the recommendation proposed by Lambert and Harrington (1990) , an approach to check for non-response bias by comparing the first and last rounds of respondents by confirming that non-response bias is non-existent if no differences exist on the survey variables. Thus, non-bias was measured by confirming that responses on enterprise sector variables did not differ significantly between the early responses "first 25%, 20 samples" and the last responses "last 25%, 20 samples" similar to Ryoo and Koo (2013) . First participants were categorized by choosing those that replied in January 2017, and the last respondents are those that responded in April 2017. Accordingly, one-way ANOVA using SPSS similar to prior studies was carried out (Meacham et al. 2013; Ryoo and Koo 2013) . Results from the test revealed no significance differences at a 0.05 level, signifying that non-response bias was low (see Table 8 ).
Next, the latent variables are all measured based on how important are the latent variables-associated items (see Table 2 ) in driving their enterprise towards adopting Green IT/IS with a 5-point Likert scale ranging from not important as "1" and very important as "5", whereas the dependent variable (Green IS diffusion) attributes are all measured based on to what extent has the respondents organization implemented the Green IS diffusion associated items (see Table 3 ) with a 5-point Likert scale ranging from not implemented as Plan initiatives on how to achieve environmental goals IS5 Effective routines to facilitate the combination of newly acquired knowledge IS6
Refine procedures to facilitate the combination of newly acquired knowledge IS7
Develop business opportunities based on environmental sustainability perspective "1" and fully implemented as "5". Moderating variables gender, age, education and experience all are measured using ordinal measurement. Likewise, the control variables such as industry size, sector and revenue are also measured using ordinal measurement as shown in Table 4 .
Results
Sample characteristics
In reporting the survey results, we report on the demographic data as seen in Table 4 .
Assessment of measurement model
The proposed Green IS structural model (see Fig. 5 ) is designed in Smart PLS3 to show the interactions between the latent variables (human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility) and dependent variable (Green IS diffusion). The individual item reliability was assessed by examining the loading of respective item path based on their associated variables; thus, the loading is the correlations between the variables and their items or indicators in its outer model are also presented in Table 5 in the loading column, where the individual path loading value should be between 0.5 and 1 (Hair et al. 2013; Henseler 2010) . In this study, the criteria of 0.5 recommended by Hair et al. (2011) and Henseler (2010) was used for retention of items. All variables item loading values are above 0.5 and below 1 (see Table 5 ), where the higher loading implies that there is a shared variance among the variables.
Likewise, Table 5 shows the composite reliability (CR), Cronbach's alpha, and average variance extracted (AVE) of each variable. Hence, the Cronbach's alpha which is the items or indicator reliability (i.e. loadings square) should be 0.70 or higher is preferred (Hulland 1999) . Similarly, the composite reliability should be 0.7 or higher (Bagozzi and Yi 1988) and the convergent validity value given as AVE should be 0.5 or higher (Bagozzi and Yi 1988) . Usually, Cronbach's alpha is used to measure internal consistency reliability but it mostly tends to provide a conservative measurement in PLS-SEM. Prior literature has suggested the use of composite reliability as a replacement (Bagozzi and Yi 1988; Hair et al. 2011) , since CR provides better estimate of variance shared by the respective items and also because it uses the item loadings derived within the structural model (Hair et al. 2013) . 
GON3
Turn off associated data centre system when not in use to saves energy GON4 Print report on both side of a paper to reduce paper wastage
GON5
Utilizes IS equipment that has functions to monitor workloads and shut down when unused
GON6
Uses free cooling within the enterprise to reduce incurred energy cost Furthermore, results presented in Table 5 reveal that all values shown are larger than 0.7, so high levels of internal consistency reliability have been verified among all variables, where convergent validity is the degree of agreement in two or more measures of the same variable (Fornell and Larcker 1981) . Evidence of convergent validity was assessed 14.81% RM 900,000-RM 2,700,000 14.81% RM 2,700,000-RM 4,500,000 13.58% RM 4,500,000-RM 9,000,000 4.94% RM 9,000,000 or above 32.10 by inspecting the variance extracted for each item, where the convergent validity is established, if the variance-extracted value exceeded 0.50 variable (Fornell and Larcker 1981) . Thus, to check convergent validity each variable's average variance extracted (AVE) is assessed. Again from Table 5 , it is found that all of the AVE values are greater than the acceptable threshold of 0.5, so convergent validity is confirmed.
Discriminant validity
Discriminant validity is the degree to which any single variable is different from other variables in the same structural model (Fornell and Larcker 1981) . Discriminant validity was assessed in this study by following Fornell and Larcker (1981) recommendations in which pair-wise correlation between item loadings obtains were compared with the variance extracted estimates for the variable making up each possible pair. The discriminant validity is thus acceptable when variables have an AVE value greater than 0.5 meaning that at least 50% of measurement variance was attributed to that variable. Therefore, the discriminant validity represents the AVE numbers and variable correlations. According to Fornell and Larcker (1981) , the "square root" of AVE of each variable should be greater than the correlations among other variables. Fornell and Larcker (1981) recommended that the square root of AVE in each variable can be used to establish discriminant validity, and the value should be larger than other correlation values among the latent variables.
Results from Table 6 depict the Fornell-Larcker criterion analysis for checking discriminant validity using the square root of AVE written in bold on the diagonal. Additionally, all the values are larger than 0.5%. Likewise, according to Hair et al. (2013) one method for assessing discriminant validity is by observing the cross loadings of the indicators. Specifically, a construct's outer loading on the associated variable should be greater than all of its loadings on other variables that is the cross loadings. For example, for administrative polices it is given as 0.918 which is greater than all the values below it, also this applies to other variable. The result indicates that discriminant validity is established in Table 6 .
Assessment of structural model
To accept or reject hypotheses (H1-H6), SmartPLS3 was used to generate t statistics for significance testing using a procedure called bootstrapping, where we used subsamples of 5000 bootstraps taken from the original sample with replacement to give bootstrap standard errors, which in turn gives estimated t values for significance hypothesis testing of the structural path. Table 7 shows the hypothesis test using a one-tailed t test with a Table 6 Discriminate validity for structural model Accept significance level of 5% (0.005). According to Hair et al. (2011) for the path coefficient to be significant, the t statistics must be equal or larger than 1.65 when using one-tailed t test. Hence, there should be positive relationship between the independent variables and dependent variables we opted for one-tailed test (Lewis et al. 2005) . As seen all the values are greater than the 1.65 threshold (see Table 7 ; Fig. 6 ). In addition, results from Table 7 also reveal that for the path coefficient which is the different path coefficients ranking of their relative statistical importance, institutional pressure has the strongest effect on Green IS diffusion (0.613), followed by knowledge accessibility (0.517), IS strategy (0.498), IS infrastructure (0.489), then administrative policies (0.376) and lastly human infrastructure (0.320). Therefore, the hypothesized path relationship (H1-H6) is statistically significant since all standardized regression weights values are greater than 0.1 (Hair et al. 2013 ).
Assessment of control variables
Next, this section proceeds to test if the control variables (sector, size and revenue) influence on Green IS diffusion in organizations by conducting multi-group analyses in Fig. 6 Results of structural model SmartPLS3 as suggested by Keil et al. (2000) , Chin (2010) and Hair et al. (2013) , to accept or reject the hypotheses H9a-H9c. Therefore, multi-group analysis (MGA) previously carried out by Molla et al. (2014) in their research on Green IT practice among IT professionals and Dalvi-Esfahani et al. (2017) in their research on Green IS practice among managers was carried out in this study to establish whether the pattern of structural relationships among the latent variables and Green IS diffusion based on the same dynamics in relation to the values of the control variables and whether the six latent variables were influenced to differences in the values of the control variables. As previously introduced, the control variables are sector, size and revenue. Each of the control variables was tested independently. A dichotomization procedure as previously applied by Keil et al. (2000) , Molla et al. (2014) and Dalvi-Esfahani et al. (2017) was carried out, and results from the multigroup analyses (see Table 10 , 11, 12) reveal that sector, size and revenue of the organization do not significantly influences Green IS diffusion, thus rejecting hypothesis H9a-H9c.
Assessment of moderating variables
For verifying moderators that influence IT executives behaviour towards diffusing Green IS, moderating test can be carried out by testing the moderating influences within structural model or the multiple group analysis (Chin 2010; Hair et al. 2013 ).
We opted for testing the moderating influences within structural model, because this approach can be applied without any shortcomings if both the independent and dependent variables and moderator variable are designed as having reflective indicators (Chin 2010) . However, one limitation of this approach is that it is not possible to interpret the moderator variable's impact on the dependent variable's loadings (Chin 2010) . According, for this study moderating test was carried out by testing the moderating influences within structural models using interaction mediation analyses provided in SmartPLS version 3 as suggested by Hair et al. (2013) for gender, age, education and experience individually on IT executives in relation to Green IS diffusion to verify hypotheses H8a-H8d. The interaction mediation analysis was carried out using bootstrapping procedure. The analysis was undertaken to investigate whether the human infrastructure variable is sensitive to influence of the moderating variables as seen in Fig. 7 .
Result of the moderating effect path coefficient of age on human infrastructure is given as − 0.194 (see Fig. 7 ), whereas the t value is given as 2.625 which is higher than 1.96, thus showing that age mediates IT executive's intention to diffuse Green IS in organization. To confirm which age distribution influences Green IS diffusion intention, results from Table 9 depicts One-way ANOVA for age distribution showing that the younger age below 25 are more concerned about Green IS diffusion, thus support H8b. In addition, the moderating effect path coefficient of gender on human infrastructure is given as − 0.029 (see Fig. 7 ), whereas the t value is given as 0.403 which is lower than 1.96, thus indicating that gender (either male or female) does not positively mediate IT executive's intention to diffuse Green IS in organization and hence rejecting H9a, since no significance was observed. Likewise, the moderating effect path coefficient of education on human infrastructure is given as − 0.044 (see Fig. 7 ), whereas the t value is given as 0.612 which is lower than 1.96, thus suggesting that any level of education does not mediate IT executives' intention to diffuse Green IS in organization, hence rejecting H8c. Similarly, the moderating effect path coefficient of education on human infrastructure is given as − 0.087 (see Fig. 7 ), whereas the t value is given as 1.132 which is lower than 1.96, thus revealing that any given years of experience does not positively mediate IT executives intention to diffuse Green IS in organization, hence rejecting H8d.
Discussion
This research proposes a Green IS structural model based on UTAUT to facilitate environmental sustainability attainment. The model was validated based on survey data analysed using PLS-SEM. Findings from coefficient sizes and structural path significance test indicate ample supports for hypotheses (H1-H6) revealing that IT executives are influence by the beliefs and attitude of enterprise staffs in diffusing Green IS. This result is consistent with results of prior studies (Deng and Ji 2015; Loeser et al. 2017) . The data imply that Fig. 7 Results of moderating influences within structural model for age, gender, education and experience practitioners and staffs collaboration is based on their shared interest and stakes in fulfilling the objectives or requirements of the enterprise. In addition, this study found that administrative polices have a positive influence on IT executives behaviour towards Green IS diffusion by suggesting that the rules initiated by environmental committee in organizations influence IT executives behaviour towards Green IS diffusion. This finding has also been supported by other studies in the literature such as Zheng (2014) who stressed that management must provide guidelines and campaigns to inform the employee on the techniques such as telematics which can improve Green IS practice. In detail, the findings lead to the conclusion that the guidelines initiated in organizations are essential in influencing IT executives' behaviour towards promoting Green IS.
The results suggest that IS strategy deployed by organizations to accomplish their objectives significantly influences IT executives towards diffusing Green IS. This is in line with findings of prior studies conducted in other countries (Karanasios et al. 2010; Jenkin et al. 2011) . So, it is recommended that IS strategy should support organizations in reducing their day-to-day operating cost. The results of this study support that there is a positive relationship between IS infrastructure and Green IS diffusion. Hence, IT executives are influenced by the technologies and systems they utilized towards Green IS diffusion. The outcomes of previous research (Karanasios et al. 2010; Akman and Mishra 2015) confirm the result of this current study. Equally, Molla et al. (2014) revealed that infrastructures which refer to technology and systems enable sustainable-related operations in organization; this is reasonable since these technology and systems are utilized by IT executives processing the knowledge and skills to diffuse Green IS practices in their enterprise. This study indicates that the availability of knowledge across the enterprise influences IT executives behaviour towards Green IS diffusion, similar to findings presented by Butler (2011b) and Meacham et al. (2013) , where Butler (2011a) mentioned that provision of environment-related information usage through IS can assist IT managers reduce energy consumption. The outcome of this research also supports the hypothesis that there is positive relationship between institutional pressure and Green IS diffusion. This result is consistent with findings of previous research (Vykoukal et al. 2011; Ainin et al. 2016) . This study data indicate that IT executives in organizations are influenced by internal and external pressure that control how they conduct business in relation to Green IS diffusion based on standard set mostly by government and external environmental associations such as Environmental Protection Agency (EPA), Greenpeace, etc.
In addition, results from interaction mediation analyses for (H8a-H8d) shows that the moderating role of gender of IT executives does not influence Green IS diffusion in organizations, where this result is analogous with previous results presented by Mishra et al. (2014) and Akman and Mishra (2015) . In addition, as stated before the age of IT executives influences their orientation towards Green IS diffusion consistent with results presented by Molla et al. (2014) , Mishra et al. (2014) , Akman and Mishra (2015) and Dalvi-Esfahani and Rahman (2016) . Similarly, further post-test from one-way ANOVA (see Table 9 ) reveals that IT executives between the ages of below 25 are more concerned about the environment, analogous with findings presented by Jain and Kaur (2006) , Abeliotis et al. (2010) , Molla et al. (2014) and Mishra et al. (2014) . The education level of IT executives does not have any effects on their intention to diffuse Green IS. Conversely, this is not consistent with finding presented by Molla et al. (2014) where the authors found significant positive relationships between education level and Green IT practice implementation by IT professionals in Australia and New Zealand. Besides, results of this study did not support findings from Mishra et al. (2014) and Dalvi-Esfahani and Rahman (2016) where the authors reported that the education status of IT professional is a variable that determines if practitioners will implement Green initiatives.
Moreover, findings from multi-group analysis for (H9a-H9c) outline that the size of the enterprise does not influence Green IS diffusion similar to findings presented by BenitezAmado et al. (2010) , Vykoukal et al. (2011) , Molla and Abareshi (2011) and Ainin et al. (2016) , maintaining that enterprise size does not influence Green IS diffusion but not consistent with findings presented by Opitz et al. (2014) on size influencing Green IT practice in German-based firms. Furthermore, multi-group analysis result reveals that the annual revenue of the enterprise does not influence Green IS diffusion. This result is analogous with findings presented by Vykoukal et al. (2011) . Similarly, the multi-group analysis discloses that sector of the enterprise does not influence Green IS practice similar to findings presented by Chen et al. (2011 ), Vykoukal et al. (2011 , Molla and Abareshi (2011) , Lintukangas et al. (2016) , Mishra et al. (2014) , Ainin et al. (2016) and Akman and Mishra (2015) .
Implication of study
The study has important theoretical and practical implications for academicians, IT practitioners and IT executives.
Theoretical implications
This study provided theoretical foundation for the need of Green IS diffusion in organizations and suggested a Green IS structural model for attaining environmental sustainability in organizations. The model can be adopted to support IT executives and decision makers for practicing Green IS initiatives into their daily enterprise operations. The model also serves as a descriptive pedagogy by showing an analytic interaction between the latent variables, moderating, control and dependent variables towards guiding further empirical research and as a structural model for guiding and informing IT executives practice. Essentially, the Green IS structural model provides relevant focal points for IT executives in the pursuit of environmental sustainability. For academicians the model provides an extensive set of variables for further research analysis, debate and exploration.
Furthermore, the designed model supports IT executives in organization to understand the vital role of IS in enterprise environmental governance initiatives and more generally how IS can be infused into their corporate social responsibility current operations. For instance, the model provides insights into the series of Green IS initiatives as well as environmental sustainability best practices (see Tables 2, 3 ) that can be diffused in organizations. Although the diffusing of Green IS practices in organizations is usually challenging, it is hoped that the hypotheses from the model can help guide IT executives in bridging the Green IS practice gap, which comprises the issues associated with diffusing Green IS in organizations. In addition, the hypotheses in the model suggest method of adopting Green IS to overcome diffusion challenges and thereby increase the environmental behaviour of IT executives.
Moreover, the Green IS structural model put forth in this study provides a comprehensive agenda at Green IS diffusion in relation to enterprise environmental practices and their environmental effects. The variables identified from the literatures in this study provide a critical step towards enriching IT executives perception of how Green IS fit within enterprise operations in relation to the natural environment and possibly more significantly highlights how Green IS can advance enterprise environmental governance. This lessresearched area of MIS studies offers rich ground for further investigation that possibly stands to bring viable benefits not only to IT executives in organizations but to individuals, communities, organizations, and the planet at large. Hence, findings from this study have imperative implications for future Green IS diffusion research towards examining the Green IS variables, moderating and control variables that influence Green IS adoption in organizations. Moreover, this study is one of the first studies that empirically explore Green IS diffusion behaviour of IT executives in organizations based in Malaysia.
Practical implications
Protecting the natural environment for the long-term survival of humans and other species on the earth is the obligation of all human. IT plays a significant part in protecting the natural environment; it also contributes considerably to its deterioration. IT executives in organizations need to instantaneously take a more active and accountable role to resolve this issue. Accordingly, this study shows the significance of Green IS for resolving environmental sustainability within organizations. Although environmental sustainability has been positively implemented in several sectors, organizations are still lacking in resolving environmental sustainability issues. While few organizations have been implementing recycling, reusing, refurbishing of hardware at the end of the life cycle to decrease environmental degradation, it is still inadequate to resolve the environmental effects of IT. Thus, the impact of traditional use of IT on the natural environment can be addressed at the start and during the life cycle of enterprise operations by diffusing Green IS practices as suggested by Huang (2009) . Accordingly, this study designed a Green IS structural model by examining the Green IS variables that influences IT executive's behaviour towards diffusing Green IS practices for environmental sustainability in organizations. Green IS is diffused to limit the impact caused by traditional IT infrastructure deployment in organizations. The model is specifically designed for Green IS diffusion to examine ecological-friendly practices which aims to address and mitigate the detrimental impact of traditional IT usage on the natural environment. Furthermore, this research provides an agenda to academicians exploring the variables that influence decision makers and IT executives' behaviour towards diffusing Green IS initiatives in organizations. Likewise, enterprises aiming to improve environmental sustainability would achieve better outcomes if they select applicants for environmental management positions based on their ecological behaviour towards the natural environment. Therefore, findings from this study would interest IT executives as they are intended to enhance ethically and environmentally sound decision making by considering the variables in the proposed Green IS structural model into their existing enterprise environmental practice to help understand how their daily decisions within their corporations contribute to the environmental sustainability.
In addition, this research also provides practical implications for organizations wishing to maintain or develop high echelons of ecological responsiveness. The implication of the influence of IT executives beliefs, attitude and personal values on the natural environment suggests that substantial attention should be given to the personality of IT executives with ecological sustain skills. Furthermore, organizations should promote awareness workshop and seminars on initiatives that focuses on increasing the environmental awareness of IT executives. Besides, this study reveals to IT executives how IS can contribute to Green enterprise strategies towards pursuit of environmental sustainability in organizations. Results from this study support the hypothesis that IT executives behaviour are motivated by human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility that determines if they will diffuse Green IS.
Conclusion, limitations and future work
The importance of IT infrastructures has been constantly progressing for nearly all enterprises. At the moment, almost every operation within organizations is facilitated by IT equipment. The impact of IT has steadily increased through digitalization and internationalization of enterprise day-to-day process. Combined with increased IT usage within IT executives processes, a concurrent growth can be seen in the significance and impact that IT usage has on the environment, economic and society at large. For precisely this purpose, this study proposed a Green IS structural model to serve as a basis for Green IS diffusion holistically for environmental sustainability attainment in organizations. Hence, Green IS practice is diffused to increase protection of the natural environment. Following this line of thought, the Green IS structural research model addresses the integration of environmental sustainability pursuit into the identified Green IS variables in organizations.
The Green IS structural model was proposed based on the identified variables, and using data from a survey of 133 respondents in organizations, results reveals that the latent variables (human infrastructure, administrative policies, IS infrastructure, institutional pressure, IS strategy and knowledge accessibility) significantly influences IT executives' behaviour towards Green IS diffusion. Moreover, results reveal that control variables enterprise sector, size and revenue do not influence Green IS diffusion. Results also suggest that moderating variable gender, education and years of experience of IT executives do not influence their behaviour towards Green IS diffusion. However, the age of IT executives does influence their behaviour towards Green IS diffusion towards environmental sustainability.
This study possesses a few limitations. First the generalizability of the empirical results may be limited due to the data collection scale and the limited samples of only 133 datasets, which was based mainly on how the respondents perceive the influence of the latent variables towards Green IS diffusion. Secondly, this study considered the behaviour of IT executives' towards Green IS diffusion in organizations only. Therefore, an extension to examine other enterprise such as government-based institutions diffusing Green IS practices would also be of interest. Next, the survey data were collected from organizations based in Malaysia only. This limitation implies that the generalization of the findings documented in this paper to other locations should be cautioned and entails further research. Future studies comprising of a longitudinal survey from more than two countries would be of interest to further explore the validity and hypothesis among the variables. Therefore, an extension to Green IS diffusion in government-based institutions or institutions of higher learning in public and private domains from different countries would also be of interest. In this respect, the latent variables that influences these institution to go Green would be analysed, as well as the variables regarding management governance in these institutions may also provide other interesting results. 
